The Anatomy of Varicocele
The treatment of varicocele has for long been .controversial and mostly of a conservative nature. This is due to a lack of appreciation of the anatomy of this condition and to a faulty appraisal of the spermatogenic damage occasioned by it. Thus, Aird (1957) Winsbury-White & Fergusson (1961) and Illingworth (1965) claim that varicocele consists of an elongation, dilata--tion and tortuosity of the veins of the pampiniform plexus without considering whether any other of the veins contained in the scrotum are involved, whilst Turner & Rogers (1956) find difficulty in the selection of cases, for in the majority of patients 'the condition is purely psychological and will either disappear on marriage or continue without producing symptoms '. Tulloch (1955) , Winsbury-White & Fergusson (1961) and Rains & Capper (1965) , however, concede that varicocele may lead to serious depression of spermatogenesis and that -this is an indication for operation.
Following the observations of Hanley & Harrison (1962) that the testicular veins of the pampiniform plexus in most cases of varicocele are perfectly normalthe varicosity being present in the cremasteric veins -Rains & Capper <1965) have accepted a scrotal approach, dividing and ligating only the cremasteric veins, not the testicular veins except when they are distended, -which is uncommon.
Faulty conception of the nature of varicocele as involving only the pampiniform plexus and the -former classical operation of resection of the whole or the greater part of the plexus based on -this concept have undoubtedly led to the disrepute which this operation now enjoys, for the following reasons:
(1) Impeding venous return from the testis and its coverings may either worsen the spermatogenic damage which has resulted from varicocele or lead to hydrocele.
(2) Separation of the veins of the pampiniform plexus from the testicular artery is difficult; inclusion of the testicular artery in ligation and division of the plexus is disastrous for testicular integrity and function in at least one-third of cases (Harrison 1949 (Harrison , 1952 .
(3) Even if the testicular artery is spared, it would be difficult to avoid its branches to the epididymis; interruption of the epididymal arteries leads to necrosis and subsequent blockage of the ductuli efferentes or ductus epididymidis, with resultant further testicular damage or spermatocele (Macmillan 1954a, b) .
All these complications are avoided by high ligation of the testicular vein, above the pampiniform plexus and in the neighbourhood of the deep inguinal ring (Palomo 1949) , as first suggested by Harrison (1949) . If, however, varicocele is a condition primarily involving the cremasteric veins, they can be approached by a transverse (not vertical; Turner & Rogers 1956) scrotal incision and the pampiniform plexus avoided. In order to determine more accurately the venous drainage of the testis and the degree of involvement of the cremasteric veins in varicocele, a detailed investigation of the venous drainage of the scrotal contents was undertaken.
The venous drainage of the testis, although effected mostly through the pampiniform plexus and its continuation, the testicular vein, must also pass into the cremasteric plexus of veins because of the existence of well-marked communicating veins (Fig 1) . The cremasteric plexus, primarily designed for the venous drainage of the coverings of the testis and spermatic cord, drains into the cremasteric vein, itself a branch of the inferior epigastric vein. Almost invariably, however, there is an accessory drainage into the superficial external pudendal vein, which may be double and, 13 763 764 Proceedings ofthe Royal Society ofMedicine occasionally, the only source of drainage of the plexus. Rarely the cremasteric plexus may drain also into the superficial epigastric vein. It must be stressed, however, that the superficial external pudendal vein has profuse anastomoses anterior to the pubis with its contralateral fellow and also with the superficial epigastric vein.
Since the pampiniform plexus is included within the relatively strong walls of the tube formed by its tunics, whereas the cremasteric plexus lies within and external to the cremasteric fascia, any venous back-pressure within the testicular veins is likely to be manifest primarily as an engorgement of the cremasteric plexus, by transmission through the communicating veins which exist between the two plexuses. Should the pressure rise still further or the communicating veins be absent, varicosity of the pampiniform plexus may result.
If it be conceded, therefore, that varicocele is a condition primarily affecting the cremasteric plexus, the rationale of operating on these veins through a scrotal approach is explained and the reason for the poor results of the classical technique of resecting the pampiniform plexus is obvious. Apart from the complications already mentioned, resection of the pampiniform plexus would throw an additional burden on the cremasteric plexus, thus leading to a 'recurrence'. The site of varicocele in the cremasteric plexus does not, of course, assist our comprehension of its predilection for the left side. Factors already well known, such as loaded or diseased pelvic colon, manner of termination and greater length of the left testicular vein would still play their part.
The intimate venous drainage of the testis is not without importance for an appreciation of the spermatogenic damage which may result from varicocele. The veins draining testicular tissue mainly congregate at the mediastinum to form the pampiniform plexus, which may be divided into an anterior and posterior group of veins (Fig 2) . The most prominent vein of this plexus, which eventually forms the testicular vein itself, is continuous at the cauda epididymidis with a prominent marginal vein of the testis, which passes towards the cauda from the mediastinum. This marginal vein also anastomoses with the cremasteric and deferential veins and with a marginal vein of the epididymis, whose main route of drainage is into a vena epididymica at the head of the epididymis and the deferential vein at the tail. The vena epididymica drains largely into the cremasteric vein. In addition, the caput epididymidis has its own special drainage by way of a separate plexus into the pampiniform plexus. It may be envisaged, therefore, that any venous back pressure which exists in the cremasteric veins is capable of exerting untoward influence on the epididymis as well as the testis; it is therefore interesting to note that MacLeod (1965) has found the most marked changes in semen pattern, in the presence of varicocele, to involve sperm morphology and that the most general and striking improvements, following high ligation of the testicular vein, occur in sperm motility.
A reappraisal of the diagnosis and treatment of varicocele is urgently necessary, with particular reference to the letiology of this condition, the treatment of which is now more rational anatomically and successful. If the surgeon is ever mindful of the eventual fertility of a patient with varicocele, the unsatisfactory results of the former classical operation of resecting the pampiniform plexus might well be avoided. (1958) for measuring flow of blood in the testis of the rat and ram. The method rests upon the ability of tissues to concentrate certain intravenously administered radioactive substances and to hold them at a constant level for a period of time. Setchell et al. (1964) showed that 4-131Iiodoantipyrine was a suitable substance and already it has been utilized to assess changes in blood flow within the testis during artificial cryptorchidism (Glover 1965). However, surrounding structures, such as the tunica vaginalis and the scrotum, might normally be expected to influence the reaction of the testis to local changes in the environment; therefore, throughout the present work, which deals with local variations in temperature, the testes have been confined within the scrotum. The scrotum of different rats was exposed to several different
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